A rapid, efficient method for purifying DNA-binding proteins. Denaturation-renaturation chromatography of human and yeast mitochondrial extracts.
We describe a novel method for the purification of DNA-binding proteins. Isolated mitochondria were lysed in boiling sodium dodecyl sulfate-containing buffer, the extracts were chromatographed on hydroxylapatite in the presence of sodium dodecyl sulfate, and DNA-binding activities were identified after adding a large excess of nonionic detergent (Triton X-100) and assaying fractions by a gel retardation procedure. Fractions containing DNA-binding activity were bulk renatured and chromatographed on phosphocellulose in the presence of Triton X-100. When applied to human mitochondria, the technique resulted in the purification to homogeneity of fully functional mitochondrial transcription factor 1 (mtTF1), the major activator of mammalian mitochondrial transcription. Moreover, the yield of mtTF1 purified by this method was at least 25 times higher than that obtained by conventional nondenaturing chromatographies. When yeast mitochondria were subjected to the same protein isolation scheme, a 19-kilodalton putative yeast homologue of mtTF1 was purified to homogeneity. These results suggest that the denaturation-renaturation approach may be a valuable general method for the identification and high yield purification of DNA-binding proteins.